Background: Nephrolithiasis is a relatively common problem and a frequent Emergency Department (ED) diagnosis in patients who present with acute flank/abdominal pain. The pain management in these patients is often challenging. Objectives: To investigate the most effective dose of morphine with the least side effects in emergency renal colic patients. Materials and Methods: 150 renal colic patients who experienced a pain level of 4 or greater, based on visual analog scale (VAS) at admission time were included. Pain was scored on a 100 mm VAS (0 = no pain, 100 = the worst pain imagined). When patients arrived at ED, a physician would examine the patients and assessed initial pain score, then filled a questionnaire according to the patient information. Patients were assigned to receive 2.5 mg morphine sulfate intravenously. We monitored patients' visual analog scale (VAS), and adverse events at different time points (every 15 minutes) for 90 minutes. Additional doses of intravenous morphine (2.5 mg) were administered if the patient still had pain. (Max dose: 10 mg). The cumulative dose of morphine, defined as the total amount of morphine prescribed to each patient during the 90 minutes of the study, was recorded. Patients were not permitted to use any nonsteroidal anti-inflammatory drugs as coadjuvant analgesics during the study period. Subjects with inadequate pain relief at 90 minutes received rescue morphine and were excluded from the study. The primary end point in this study was pain relief at 90 minutes, defined as either VAS<40 or decrease of 50% or more as compared to the initial VAS. The secondary objective was to detect the occurrence of adverse effects at any time points in ED.
Background
Pain is one of the most common reasons of emergency admission; it places burden on both patient and medical care system. Pain control is incomplete in most situations, especially in emergency settings. Pain management in emergency department (ED) is paramount (1) (2) (3) (4) (5) (6) (7) . Nephrolithiasis is a relatively common problem and a frequent ED diagnosis in patients who present with acute flank/abdominal pain and pain management is a challenging task for physicians in this group. Acute renal colic is recognized by a sudden moderate to severe abdominal or flank pain that may refer to the genitalia. Most of the time patients cannot localize the pain. Nausea, vomiting and microscopic or macroscopic hematuria may be seen (8) . Renal colic is seen in the patients 20-40 years old in most of the studies and positive family history and inadequate water drinking are considered as risk factors (9) . Its prevalence is different ranging from 5-15% in the American and European to 2-5 % in Asian population (10) . In Iran, it was found that geographically, the west and north of Iran, and seasonally, in autumn showed the highest incidence rates for urinary tract stones (11) . The classic treatment of non-complicated renal colic is hydration and proper pain control (12, 13) . Opioids are considered as the cornerstone of moderate to severe pain control in ED. Opioid receptors are currently classified as mu (mu: mOP), delta (delta: dOP), kappa (kappa: kOP) with a fourth related non-classical opioid receptor for nociceptin/orphainin FQ , NOP (14) . Opioid analgesics act by binding to special receptors in central and peripheral nervous system (7) . Morphine is the current gold standard analgesic acting at MOP receptors but produces a range of variably troublesome adverse effects such as respiratory depression, pruritus, constipation, nausea, vomiting and urinary retention (14) . Beside their side-effects, opioids have excellent analgesic properties in acute and chronic pains.
Theoretically, higher doses may lead to more unwanted effects especially in patients with severe pain. Thus titrated and appropriated dosage is important.
Objectives
There have been many trials aimed at reducing the side-effects of opioids; however, this study was designed to evaluate the effect of admission time and gender on side-effects of morphine sulfate, focusing on pain score in patients with renal colic in ED.
Materials and Methods
After receiving approval from the Ethical Board Committee of the Baqiyatallah Medical Sciences University (BMSU) and written informed consent, this study was conducted in the Emergency Department of the Baqiyatallah Hospital, one of the referral training hospitals in Tehran, I.R. Iran.
150 renal colic patients (18-75 years old) who experienced a pain level of 40 or higher, based on visual analog scale (VAS) at the admission time were included. Pain was scored on a 100 mm VAS (0 = no pain, 100 = the worst pain imagined). Patients were excluded from the study if they had allergy to study drugs, chronic opioid use, significant CNS myocardial, renal, or hepatic impairment, pyelonephritis or fever≥ 38 degree centigrade, pregnancy and breast feeding and if they were hemodynamically unstable (BP ≤ 90 mmHg or MAP decreased ≥ 30% baseline) or any contraindications to anaesthesia. When patients arrived at the ED, a physician assessed the patients and initial pain score, and then filled a questionnaire according to the patient information. Data collected included age, sex, localization/severity of pain, symptoms, medical history and chemical lab tests and urine analysis in selected patients. Patients were assigned to receive 2.5 mg morphine sulfate intravenously. We monitored patients' VAS and adverse events at different time points (every 15 minutes) for 90 minutes.
Additional doses of intravenous morphine (2.5 mg) were administered if the patient still had pain. (Max dose: 10 mg). The cumulative dose of morphine, defined as the total amount of morphine prescribed in each patient during the 90 minutes of the study, was recorded and used to compare the efficacy of the treatment in the 2 groups. Patients were not permitted to use any nonsteroidal antiinflammatory drugs as coadjuvant analgesics during the study period. Subjects with inadequate pain relief at 90 minutes received rescue morphine and were excluded from the study. The primary end point in this study was pain relief at 90 minutes, defined as either VAS < 40 or decrease of 50% or more as compared to the initial VAS. The secondary objective was to detect the occurrence of adverse effects at any time points in ED. Sample size was based on the power analysis from similar studies. Statistical analysis was performed using the Statistical Package for Social Sciences software (SPSS 17.0 for windows, SPSS Inc., IL, USA). Results were expressed as mean (SD), mean (range), median (inter-quartile range), or the number of patients. A P-value of less than 0.05 was considered statistically significant.
Results
The studied patients consisted of 104 men (69.3%) and 46 (30.7%) women with a mean age of 43 ± 14 years (range, 18 to 75 years). The peak of renal colic was seen during ( Figure 1 ). Most renal colic patients were seen during in the first trimester of the Iranian year i.e., in the spring. The least cases were registered on the second half of year ( Figure 2 ). In this study, most of the patients had a pain score of 90 -100 (77.3%) at the beginning that was reduced to 29.4% during the 30 minutes follow up. During the first hour, we found that 94.7% of the patients had no pain or significant pain reduction and only 2.1% of the studied population still had pain ( Table 1) . 
Discussion
Our study showed a male predominence (65%) in renal colic population compatible with similar studies. The age distribution was also similar to previous investigations (9) . The peak of renal colic was seen during 7 p.m. to 5 a.m. Most of the cases came during the three time intervals: 4-5 a.m. (18.7%), 10-11 a.m. (6.7%) and 7-11 p.m. (34%) respectively. Maybe as cortisol level reduces during the day, and the pain perception arises specially at the end of the day time. Pruritus, nausea, and vomiting were the most common complications and also frequent symptoms in ED during the treatment in our study and several other previous studies (15) . Sex differences in the analgesic effects of mu-opioid agonists has been documented extensively in animal and, to a lesser extent, in human studies (16) . Female showed a much more reduction in pain score during 30-45 minutes follow up that may contribute to different pain perception in different genders and also the role of opioid receptors characteristics in female due to hormonal effects (15, (17) (18) (19) (20) (21) . Cepeda found that women had more intense pain and required 30% more morphine to achieve a similar degree of analgesia compared with men (22) . There were no significant differences in side effects seen in this study and the similar ones (9) . In this study, 64% of patients who received doses more than of 5 mg, became painless during the first 30 minutes. This result was confirmed by the other studies in which 60% did not want additional analgesics. The concentration of morphine used in this study was based on that used in other studies, which ranged from 0.055 mg/kg to 0.15 mg/kg (23) (24) (25) (26) .
